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Hygienic, Aseptic – Simply Clean 
Measurement Technology for Aseptic Processes in the  
Food Industry 
 
Contaminating micro-organisms lead to the spoiling of fresh food – 
sometimes they even form deadly toxins. Germs there fore have to be 
eliminated from food as thoroughly as possible and food needs to be 
filled or packed in hygienic conditions. Traditiona l procedures for 
conservation such as heat sterilization or pasteuri zation often have the 
disadvantage that they destroy valuable heat-sensit ive ingredients in the 
food such as vitamins or enzymes, thereby reducing the nutritional 
value. The addition of chemical preservatives can a lso have negative 
effects. The highest possible hygiene demands must therefore be met 
when it comes to the most sensitive drinks and dair y products. This also 
applies to the measurement technology used in the p roduction process.  

 

Aseptic means "free of germs" and/or "without the involvement of pathogens". 
The term is often used in the world of hygiene. Aseptic preparation or aseptic 
production describes the working method for the production and processing of 
products that cannot be sterilized retrospectively. Here, microbial impurities in 
the products are prevented by using a combination of suitable procedures 
such as the application of sterile process technology and the use of germ-free 
substances. 

To ensure that all the aspects of an aseptic production procedure are fulfilled, 
the used measurement technology must also meet defined hygiene standards. 
As a result, sensors used in food production also require a special, hygienic 
design. Temperature, pressure, and conductivity are measurands that are 
often controlled in the food industry. They need to be monitored in a number of 
processes to ensure that the quality of the product remains the same. 
However, individual areas of food production place differing requirements on 
the temperature sensors, pressure transmitters, and conductivity sensors 
required for measurement. A range of these measuring devices is presented 
below.  

 

General requirements for aseptic measuring points 

What characterizes an aseptic measuring point compared to a non-aseptic 
measuring one? A range of factors are key for an aseptic measuring point. 
Firstly, there are the used materials for which particular requirements apply. 
The materials must not pose a health risk if the parts on which they are used 
come into direct contact with food. There are special regulations and 
standards for this such as the EU framework regulation for food contact 
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materials, "Regulation (EC) No 1935/2004", or "Regulation 
(EC) No 2023/2006". There are also provisions from the FDA (Food & Drug 
Administration), the EHEDG (European Hygienic Engineering & Design 
Group), the 3A (Sanitary Standards), and the German Institute for 
Standardization (DIN). JUMO generally uses stainless steel 316L with a 
surface roughness ≤ 0.8 µm for sensors intended for aseptic use in the food 
industry. If synthetic material is needed for sensors (e.g. for the inductive 
conductivity sensors) PEEK that complies with FDA regulations is used. If 
seals are needed, material that complies with FDA regulations is also used 
here. 

Secondly, other than the used material, the design of the process connection 
is also key for the characteristics of an aseptic measuring point. If the process 
connection is installed in the process, a decisive factor here is the ability to 
clean it later. If the connection cannot be cleaned properly, residual 
contamination may make the following batch impure. To ensure proper 
cleaning, it is important that the right connection is selected and that it is 
installed correctly. There are also regulations and standards that relate to this 
such as those developed by the EHEDG. 

For temperature, pressure, and conductivity sensors, JUMO offers an 
EHEDG-certified adapter system that meets the requirements of the food 
industry. This process adapter system – JUMO PEKA – is characterized by its 
hygienic design. The parts in contact with the media are made of stainless 
steel 316L and the system is free of dead space, which prevents microbial 
contamination and therefore guarantee maximum process reliability. The 
modular adapter system can be used for a host of measuring devices and 
offers a wide range of process connection adapters such as the VARIVENT® 
or the aseptic clamp connection according to DIN 11864-3. With the adapter, 
the measuring device can be mounted and dismounted as often as you like 
without signs of wearing. This reduces calibration, mounting, cleaning, and 
repairing processes, thereby also minimizing plant stoppages and the 
associated incurred costs. 

  



 

3 
 

 

 

 

 

Figure 1: PEKA adapter system 1) Aseptic screw connection according to 
DIN 11864-1A, 2) Clamp according to DIN 32676, 3) VARIVENT®, 4) Welding 
socket, 5) Orbital welding socket 

 

Requirements for sensors 

The "inner" values are also important for the sensor itself as well as for the 
"exterior" requirements mentioned above. The following points characterize a 
good sensor:  

• High level of accuracy 

• Short response time 

• High level of stability 

• Ease of cleaning 

 

Temperature sensors 

In the food industry, RTD temperature probes with Pt100 measurement 
sensors have become firmly established. Here "Pt" stands for platinum – this 
precious metal has proven itself as a material for resistors in industrial 
measurement technology. The number 100 is the nominal value and states 
that, according to DIN EN 60 751, the resistance is 100 Ω at a temperature of 
0 °C. The advantages of these sensors lie in their high resistance and the 
good reproducibility of electrical characteristics. High-quality stainless steel 
heads with protection type IP67 are generally used for the electronics.  
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Figure 2: JUMO food temperature sensors  

 

Pressure sensors 

With pressure measuring devices, the sensor and transmitter always form a 
single unit. In the main, piezo-resistive sensors are used as pressure sensors. 
They cover the measuring ranges typical for the food industry very well 
(0 to 100 mbar – 0 to 25 bar). Standard devices are intended for use with 
medium temperatures of between -30 and +120 °C. For CIP (Cleaning in 
Place) plants and plants that can be sterilized, hygienic process connections 
are available as an option for medium temperatures of up to 200 °C. The 
accuracy of pressure transmitters is determined in the main by their deviation 
from a characteristic line and the medium temperature. For the electrical 
connection, a range of solutions is available depending on the required 
protection type. To comply with protection type IP65, a cable socket according 
to DIN EN 17 5301 is sufficient. To comply with protection type IP67, either a 
connection with a fixed connecting cable or an M12 round plug is used. 

 

  

Figure 3: JUMO dTRANS p31, JUMO dTRANS p20, and JUMO DELOS SI 
pressure transmitters  
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Conductivity sensors 

In essence, each conductivity measurement can be traced back to a 
resistance measurement. Since, for general conductivity measurements, it is 
not the resistance of a fluid but its specific characteristics that are of interest, 
we take the specific electrical resistivity – or, rather, we take the specific 
conductance which is its reciprocal. Two methods are ideal for conductivity 
measurements: conductive and inductive measurement.  

In the conductive measurement method, two metal or graphite electrodes to 
which voltage is applied are inserted into the medium. Alternating voltage is 
used because direct voltage would cause a constant current to flow, which 
would necessarily lead to corrosion on the electrodes (polarization). The 
ensuing current is a direct measurement of the conductivity in the medium.  

The inductive method is a conductivity measurement that works without 
electrodes. Its mode of operation is based on the transformer principle. An 
alternating voltage is applied to a primary coil. By means of the liquid loop that 
results between the primary and a secondary coil, current is induced in the 
latter. This current is a direct measurement for the conductivity in the liquid.  

In the food industry and especially when production plants are cleaned, the 
inductive conductivity measurement is the most important aspect. Especially 
today when Cleaning in Place is used almost exclusively, it is hard to think of a 
world without this measurement method. Firstly, in the CIP plants, the 
concentration of the base or acid used to clean the plant is set using the 
conductivity. Secondly, the phase separation between base, acid, and water 
during and after the cleaning is controlled using the conductivity. 

The JUMO tecLine Ci conductivity sensor with an integrated, fast-responding 
temperature sensor is ideal here and for conductivity measurement in 
production plants. Other than conductivity, the sensor records the process 
temperature at the same time. The overall sensor design is in accordance with 
the requirements of the EHEDG. The joint and gap free design and the 
excellent surface finish fulfill the highest of demands when it comes to aseptic 
processes. The body material is made of PEEK (polyetheretherketone) in 
food-permitted quality that complies with FDA regulations. Certain versions 
can be supplied with EHEDG certification. The sensor is designed for 
application mainly in plants in the food and drink industries. Due to the 
inductive measuring method, the sensor requires practically no maintenance 
at all compared to the conductive measuring method.  Deposits and fat or oil 
films on the surface of the sensor have no effect on the measuring accuracy. 
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Figure 4: JUMO tecLine Ci conductivity sensor 

 

Summary 

A plant constructed according to hygiene aspects – equipped with 
measurement technology that also meets the requirements of hygiene – 
enables food producers to work economically and efficiently in a range of 
areas.  

With its measurement technology, JUMO is making an active contribution to 
reducing costs in the food industry thanks to high measuring accuracy, good 
hygienic design, and economic viability. The topics mentioned such as the 
used materials, process connections, and installation of the measurement 
technology always have top priority and will also have top priority in the future  
to meet the requirements of the industry. 
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